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THANANCHAI DASRI : CHARACTERIZATION OF SOFT X-RAY
UNDULATOR FOR THE SIAM PHOTON SOURCE. THESIS

ADVISOR : ASST. PROF. SUPAGORN RUGMAI, Ph.D. 197 PP.

INSERTION DEVICE/UNDULATOR/SOFT X-RAYS

Magnetic fields of the soft x-ray undulator, named U60, were characterized to
estimate field errors and perturbations of the device on the electron beam in the
storage ring of the Siam Photon Source. High precision magnetic field measurement
system has been constructed to enable magnetic field mapping of the device using
Hall probe scans. Field integral measurements are carried out using a flipping coil
system. The magnetic fields were measured at various undulator gaps and horizontal
positions. Magnetic field measurement results were used to calculate angles and
trajectories of an electron inside the device. They were also used to model the
undulator magnetic structure in order to calculate the linear perturbation on the
storage ring beam dynamics. Phase errors are calculated to estimate quality of the
synchrotron radiation emitted from the device. The measured field integrals were used
to calculate integrated multipole field components. The dipole field component was
used to estimate the deviated angle and position of an electron at the exit of the device.
The quadrupole field component was used to calculate effects of field errors on the
betatron tune. The sextupole field component was used to calculate effects on
chromaticities. Finally, compensation schemes were obtained from the magnetic field
analyses. A long coil system was simulated and constructed to compensate electron

trajectory, together with steering magnets. Tune shift compensation by a pair of



quadrupoles and chromaticity compensation by two families of the sextupole magnets

were simulated.
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